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(54)Titlc: VARIANT loxP SEQUENCES AND APPLICATION OF THE SAME 

(54HfcW<0*# £»fflloxPfi*J£*<DlSffl 



(Xhol) ApoLI 



ioxPBB?l](34bp) 



Mlul 



(s) 5' -TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATAOGAAGTTAT ACGCGT T-3* p 
(a) 3*-C CACGTG TATTGAACCATAT TACATACG ATATGCTTCAATA TGCGCA AGATg-5 

J Inverted * Inverted (Xbal) 

repeat (13bp) W& (8bp) repeat (llbp) 

b 

a ... XoxP SEQUENCE (34 bps) 
b ... SPACER REGION (8 bps) 



Variant loxP sequences having the characteristics (a) to (c) as specified below whereby gene insertion or gene substitution can be 
effected at a high efficiency in higher eucaryotiq cells such as animal cells: (a) having a sequence derived from the following wild type loxP 
sequence originating in a coliphage PI by substitution of at least one of the bases at the 2-, 3-, 4- and 5-posmons (i.e., T, G, T and A 
SSSS a" least one of the bases at the 6- and 7-positions (i.e., T and G. respectively) in the central eight bases (the ^spacer £*on, 
each by a different base optionally with substitution of base(s) in the regions other than the spacer region by arbitrary base(s): 12345678 5- 
ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' SPACER REGION; (b) not undergoing specific DNA recombination with 
the wild type loxP sequence cvenTn the presence of a recombinase Cre; and (c) undergoing specific DNA recombination with another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 



(57)g#*J 

*56W»wJ:5£tTO (a) - (c) ottJf$rfco£HffiloxPK?iJ&ffi^3w£ 

(a) *»aP17r-S?ft*©TEOKF!feaioxPpB3«lc*v^. *ifegRtf> 8 J&S 
(x^— 9— «*) ©2#i (T) , 3S@ (G) % 4#B (T) Xl*5#@ 
(A) »!ISWH'M< i t-o<DMM6#@ (T) Xfi7#B (Q) © 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

( c ) tr-*- — t?Cretf>##.T> Rr«>i3M«r*f 5 "b 9 -otf)£&3!loxl» 
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r-rSgHSUoxPEfllfc., fc&aS!loxPE^J«:JBv*fcJt^P0>«*#ifcKBBi-5. 

^^/U^W^o-Wk'i^^SSLR^******^***** (Bett et aL, 
Proc. Natl. Acad. Sci., Vol. 91. 8802-8806(1994) . Miyake et al.. 
Proc. Natl. Acad. Sci., Vol. 93, 1320-1324(1996)) . 
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<D&mb&&<O£ftU*?f0&&tote^B&ZBm'?hZ> (Sternberg et al. . 
J. Mol. Biol., Vol. 150. 467-486(1981), Abremski et al. , J. Biol. Chen.. 
Vol. 259. 1509-1514(1984), Hoess et al. . Proc. Natl. Acad. Sci. . Vol.81, 
1026-1029(1984)) „ -ffcfc>*>, R-DNA#*-LfcWI#l&*> 2 OOlorfBWflFfc 

-r^g-ii, ^(DW^«*nfcDNAE?«j^9a*tL-t:*«^t/j:*) («9m 

L££) , &fcSDNA#*±fc2o<moxPffi^J##£U 
*3ftSgtttDNA"T?Sb 5 loxPiE^iJ^^ LT&ftDNAtf&^DNA^H^KlfA 

&ftU& (Sauer et al. , Nucleic Acids Res., Vol.17, 147-161(1989). Kanegae 
et al., Gene. Vol.181, 207-212(1996)) , Bitot (Sauer et al. , 

Proc. Natl. Acad. Sci.. Vol.85, 5166-5170(1988), Anton et al. . J. Virol.. 
Vol.69. 4600-4606(1995), Kanegae et al. , Nucleic Acids Res.. Vol.23. 
3816-3821(1995) ) , h^y^^ss^'^ ( Laks0 et aL • 
Proc. Natl. Acad. Sci.. Vol.89. 6232-6236(1992) , Orban et al. . 
Proc. Natl. Acad. Sci.. Vol.89, 6861-6865(1992), Gu et al. . Cell. Vol. 73, 
1155-1164(1993), Gu et al. . Science. Vol. 265. 103-106(1994)) W^fh 

Ti£< (Fukushige et al. . Proc. Natl. Acad. Sci. . Vol.89, 7905-7909(1992), 
Sauer et al. , Proc. Natl. Acad. Sci. , Vol.84, 9108-9112(1987)) , " 

DNA^±l-2o(OloxPE5«IAS#fiEi-5fc. fc«t)lw«J0 WLR^tfi- 9 , L 

!©}¥Aa£:w«JtSr±tf5fc*. **<Z>loxPifl?'J (*f£3D WlttHEWttt 
H&S£?iJ<moxPE?'J Srfflv^fct*fr^ft*>n*i. loxPE9«Jtt34^So 
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DMMS.&lfrbf&'O , 2o<7)13J^S<7)^(S]S«SS?'J (inverted repeat) 

fc*L5wtAS*P?>nrv^5 (Hoess et al. , J. Mol. Biol., Vol. 181, 351- 
362(1985)) „ 

I oxP BB^ll (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) 11*8 (8bp) (13bp) 

5 

mma.&z.fcfcfcm% &v^. 2 o<&ggsioxpe^jra'Cttie£toDNA»**.R 

JtS#jB# -5 - £ * s ^^ttfc (Hoess et al. , Nucleic Acids Res., Vol. 14, 
10 2287-2300(1986)) „ 

*fc . fcSDNA^T-o^^ioxPia^j t m±m\ox?%m tomzft&irzykfc 
m<o\m^±\^tEir s^^MioxPiB^iJ »£3UoxPE#l 1 <^>fi^^#A 

f ©/^ f !1 1 7 7 - v^lroie^ i ©gj^ (Waterhouse et al., Nucleic 
15 Acids Res., Vol.21, 2265-2266(1993)) . 77-^?H^-l©» w 
/7^? K^<^^— — CDifA (Tsurushita et al. , Gene, Vol.172, 59- 
63(1996)) , K^^^-i^SfeMilDi^feffi©!^^^ 
& (Bethke et al. , Nucleic Acids Res., Vol.25. 2828-2834(1997)) 
If *>ft5„ 

20 L*>Lft#<b. ififeattfrttfcf!: HigOgFJISloxPifi?! -Tftfc*>*^- 
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ioxPifi?y mmmioxP&m <o^m^xnt>*ixis*> . «e*»J£>«&sioxpe 
wbfrxnK\<\ s^tc, _tnz3 ft<nnm*. ±xmmmmkB^(oh(ot\ 

mm<om^mz^^^mB^m^nommm^xn^t\ z<D®m 

15 Wft<oMm 

^<7)i ma. v t^-- if c r e (Dft&T. ^£§Uoxpe?ij t \*m& 
z.%.fctmz-r. ^m-m>\<D2^o)£gm\oxpmmx<Dtmzfcfctt2^ 

5 0 $P>tc*55W<oBWli, fHfcMloxPEm^MloxPIB^h t>L 

25 B&©g&S!loxPE?U£fm U ^ttfcfMfcfcffl^fe^^**^^ * c * 
*U R«C*«OtUHBW«rJI.W^fc- WHEW© 2 o 
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So fcfctf) 

5 l-fcfr*>, *»w»3?t»i'. (i) ~ (21) <pk&9-ebz ; 

( 1 ) JiXTtf>ttW£ to^MMloxPie?y o 

(a) *J»BP17T-^S*OT8B<Z>»^SloxPE?«Jli*5V^T, W©8SI 
0— **) ro2SI (T) , 3#@ (G) , 4#B (T) Xte5#g 
(A) ©*S©H'>4< i: k-o<75&£&tf 6#@ (T) Xtt7#B (G) <D 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



( b ) fc*^— If C r e «#4TT' fc ^^MloxPgB^J £ ©flfl-eflrft WD N A 
15 ASjgi b-Ts 

loxPS?«li:<Z)Wt?'«rJIWDNAft»^Kje?^jBc5 ; 
( 2 ) &T<D&K* t o^^MloxPE^iJ. 

(a) ^»aP17r-^**WTIBW»^SiloxPEyiJ^*3V^X. 4»^<7)8^S 
20 C*'*— tf— S«) ©2tl (T) , (G) M4#@ (T) <D#&1i*b 

©JfiSlcB*$nxv>xt>J;^E^?>'Ec9» 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

h-f , 

5 (c) y n^t*^— IfC r e<7>#^T, PI-^5B?lJ^W-r5t 
loxPifi^iJ t <Dm-?¥f&&)D N A*a^x.Si^^€ - 5 ; 

\ 0 x?mmt<Dmx^m&oDNAmmx.Rittmzb^\ -tia d) 3z.fi (2) 

f£*i<7)^MloxPia?iJ ; 

10 (4) ie?iJ#^- : 26, iE*i]^ : 29, gfi?'J#^ : 30, I2?U## • 3 5 , 

-.3 9, mm% ■ 4 2xitsa^j#-§- = 4 9T*^$n5SB^J-c-fo5±E 

( 1 ) fB^^^^ioxPgfi^J ; 

(5) ±ta (1) ft^L (4) ^•f^^{-IE«feW^^loxPBB?iJ^^1-5DN 
A ; 

15 (6) 'PK< t t-o<ftf?MloxPlE?iJ&tf±fB (1) Xtt (2) ie«t^^m 
loxPiE?iJ£'>fr< t ^-o^-f^DNA ; 

(6) »DNA ; 

(8) s:v^^^/ c ^-5ia^J5rt i ^>^< it>2o<7)_tsE (3) E«^»MloxPSl 

20 ?iJ£*rf£DNA ; 

( 9) S> ^H&5ge?']£ t>o 2 o^^MloxPiE^JW^t^M^a^^A 

$n/c±te (8) Ei»DNA ; 

(10) ±IB (6) ft^b (9) ^f*ii>tffii»DNAi:J:ot»«lBlftSn 
25 (1 1) TfE^DNA (a) (b) fcy a^lftHfCr eO«ET 
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KBU&Zlt* Tm<DDNA (c) ^ kfrhttZM&P BlfcfrS:. 

(a) fH^loxPlfi^ a^Afttf-hfB (1) Xtt (2) »*0>3EJ*S!loxPfi 
9"JS:w<7>aK:^r-rSDNA. 

(b) m±M\oxmm, ae^BXTONA (a) tmcsEasuoxPfi^s:;:*) 

5 JWKurt-SaMKDNAo 

(c) DNA (a) te^Tfcfc^A#fct5^BU:S&£*tfcDNA 0 
CCT\ »e^A£tfafc*BttZVM£j%fc5tt*<0*^-ca!>5 ; 

(12) TfB^DNA (a) RXIDNA (b) £ !) =• £C r e <D#£T 
tcKJC&^it, TISODN A (c) Sr»5wfc*»P>/iSae^-jKft*fc 

10 (a) ZV^g&5ffi?iJ£'bo2otf>±!E (3) |E<fc0>g|*S!loxPE?iJ (^&M 
IoxPIB^iJ 1 RtfaSRSloxPEJ!) 2 ) RXjrMfc* A&£aSloxPE?iJ 1 /Afe^ A 
/^MloxPffi^iJ 2 D N A„ 

( b ) ^ssioxPie^ij i % i&fci-BRxmgMiox?m&\ 2*^ <DM\z&-rzmft 

DNA, 

15 (c) DNA (a) ^^T»fc^A#»fc^BKg&£*LfcDN A. 

(13) a^BiS«tttt4ae^-Ctt*v x -fc*:<W»i:i"S-tlB (ID Xli 
(l 2).Efw>#ife; 

(14) a^A^mti^a^w^v^t^mfc-rs-bia d d x« 

20 (12) fB^^-fe ; 

(15) DNA (a) ^HWMDNA-Cfc^ DNA (b) ^7^^ K 
DNAX»4^*«lllJKDNA'>>r/i'^t?*>Swi:*W«fci-*±IB (11) fcv* 
L (14) v>-f4x^wiB^o^r& ; 

(16) DNA (a) A'«©MDNAT*$)^ DNA (b) ■#*M&rtT?£ 
25 i £ fc«fc 0 Z*«DNAt Wttf?:lt5 ^ t "f S ±12 

(11) fcv^L (14) V^TJtTWcieifco;^ : 

(17) DNA (a) ^iDNA^^^WDNAtfc^ DNA 
(b) KDNAXttIl*««ttDNA>>-f^-Cfc5ii:«r»«fc-*- 

5±IE (1 1) ftV*L (14) ^"f tb^l-IE*fe^i£ : 



WO 99/25851 PCT/JP98/05094 

8 

(18) DN A (a) AC*iDNA^/W©WDNAtfc*), DNA 

b*¥tWLb1rZ>±M (11) ft^L (14) \ l ^-ftiMz.mifc<Djjm ; 

(19) DNA (a) W^mDNA^-fyw^^Txy V -( fr^X-hZ Z b*<& 
5 (1 7) Xtt (1 8) IB«W*j£ ; 

(2 0) ±te (6) ftV^L (9) V^tb^fS^DNA^fe^±^^fr5 h 

(2 1) ±15 (6) ftl^L (9) l*Tfta»fcR*^DNA*»e>fcaE£3i. 

10 Bill, IP49iloxPEW«)^'j«DNA»«l3SSr*i-H-C*)5. (s)J*ir>*gi 
(a) liT^f-lrVxatfc^l-. 
H2tt v ^$^cl^Mm«^loxP@fi^JW^-<-^- , BS^S2^J ("fe 

15 ^ir^iO Sr^t". 

HI 5 tt, 2 J££g&tf>'£MSloxPE?iJtf>*-<— fr- ^#OE?iJ (T 

20 B 6 tt, i*«2KDNA«r»£ Lfc*£<^ '£HSUoxP8S?"J^TO 3 ^ 

xfr±.0&miox?mi\<ofozt:m-ro sc^bb s a h i mit,Ltcm^-<Dmn<n 

(bp) Sr^o 

B7 it, 7*7* S KpBRwt<D*&*^i-«££B^*>S.. rLj teiHfcSUoxPE 
25 *J*r«i*U X^±^RHiloxPE?iJOfRj#Sr^-r. Ap RttT^bTi/y ^Btt 

ae*, o r i ii^m<o«»^-y v^^sr^-r. 

B8tt. Jt^oSSlc^MloxPE^J^, ffi^wiB^aEftSloxPE^^-^fe 
^tfcaC*«DNA**-f**H-C«>S. r Mj tt£HMloxPE?i]&, l"Lj tt» 
£S!loxPE?iJ*:**U »±©fcWttloxPE*Ja>fl#«:*i' (i»T«)H"Ct>PI 
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mX'hZ) o TlSJ^^^ttB saHlt^ b£^U £ScWB s a H I 

mimft<n>&£ (bp) .£^1% 
HI9tt, KpBLAmutantO«££^^m^fo5o *^^fipBR322 

5 mi Ofi, il^DNASr««i: tfc#^0, *±fflloxPE*J «*S!loxPEW 

Dra It'f h$r^-t"o 
llllt /7^; KpuLwL (A) ,7^*5: KpuLwM (B) IWfJXX K 

puMwL (C) Ot»5fi«r*1-«*B|-e*>a. 
10 IH1 2ft, 7*7*5 KpuLwMO«j(5fcfflV^fc*Jlffl^riEDNA©E5«J«:*-rH 
-efc5o **©T*»#l<«PEH<34bph nmTfcSW**'*-- 9— ««(8bp)-C 

@1 3tt, 7°:7*5 KpuMwLW^^ffl^fc^M^DNA^§a^J^i-m 
T?fc6o ^fteoT»«5* s loxPEfJ(34bp), HTi3i^^-t- ««(8bp)T? 
15 fe«J, 3ER*iAlfcSStt*^*Lt*)5. 

Bl4tt. KpCALwL (D) RTffy*^ KpCALwM (E) OflKg&^i" 

«a@-C*>5. CAProttCAG^n^- G p At40 \£*# V A 
E?U£^1~o 

HI 514, 7*7*5: KpuLZM (F) &tf7*7 * 5 KpuMOL (G) ©«iS 
20 S P AttSV40©o r iRtfXV AE^J&^-fo 

KpuLZUOL (H) &tf7°7*5 KpuALZMOL (I) <DW&& 

m 1 7 tt % »4SloxPE9iJ t gUMloxPE^'J £ (0»^t>*Jw J: •) , 7° 7 * 5 

mi 814, 7°7*S KpCALwMds (A) , ^7^^ KpCALhmBMds (B) RTfiZT? 
7> 5 KpCALGFBMds (C) <7>*ig£^1-«5S:@-efcS„ hmBlW^n^^ 
BiHiaei 1 , GFBttGFP^ i^Wtt*«*fc«>*fc««*-*:a* 
-To 
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60%, moi=100-Ctdai&90%<OilM&* $ W< Sfe"fe*ixfco 

n-7^'>yBitt©ftt©6t©^-^7 h»)S (C3, C7, C8, Cll, C19, 
10 C28) ^JlfnCre?l^t7f; *^/UXAxCANCre£raoi=5T-, K^-ffl 
*aftx.T7V ? <OU*AxALZMOL£moi=l 0,30, 100, 300X*R^tn lBff«fe£i£fco 
»ia«ct J; 9**ttft*5ifts. K-^-ffllfift^T^y A-x£raoi=100-C^& 
Lfc»£\ 10% (C19) *»P>30X (C8) OttWadS#<»!feSixfc. 
SI 9? £ HJfe-r 6 tcito(r)&&<nftM 
15 #TK#*WwOV*T£ffllwlft8i-a. 

20 wz-ti* m&mioxPEM. mmmiox?$m 1 , ^n®ioxPiE*'j2<£>3g«tf>ioxP 

E5«mt5i^» if £MloxPgfi?iJ «HS!loxPEW 1 , i?£§UoxPg£?'J £ £ 

^MioxPia?ij2, ^^loxpga^iji i:^^ioxPia^j2^ ; eix ; eti(7)m'a-ti:T'ii, 
t-*j# , in d»*-6-*h*-<0 2o^ioxPga?ij^^i-M^a^* i ^^"^^ : ^ 

DNA£, li «rel:ttli:*IOa»-WAi-5^fcl-J:9, *-f«ft§UoxP 

E?"J if 5 U t> t < f*»£3UoxPE*J ^ 0 Uz X Z>W AKJ&fc J: 9 > loxPEJW 5 
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* ^na^^fe^o^m^ioxPgB^ij t m±Miox?u^\ t <nm\z.n a £ n 

#A$HT^?>a^»-g^^tb6„ lot, ^W^i*:^^^loxPBB^Jt 
i?£MloxPia?iJ»£-f ^<^&Kffigctf>jt£^£«<fc < #A-f $ r. £ 

10 #So 

\ox?^wm%^m^mt\.tz^mmox?mnt \^x\t, ^-y—$m<v 

&m<D 7 mn<nm.m*GfrbkfcW.&VtzmU*%abihX\,^Z> (Hoess et al., 
Nucleic Acids Res., Vol. 14. . 2287-2300(1986) ) 0 yM<< mx\*. 7V 

isyM&&&*<Dffimizm±mioxYmi\b&mmox?m<\ t £}f au #^ttfc 

l fc^jiasriisum, * w *> ^wtt^w^ ( 2 i<D\ox?n£.mmx-m&*-&& 
zz>b*-t'*'<>sym& i k i ko) x\ ®£miox?m<itmmiox?mmt<D®(n 
20 mkxm^nmnm\.x^ 9 -rt^h. \%i-<»7?*^Yx<ncTeK£ 

%®&^&m\z.mkMoxmmft<»mk*miE^tz. 0 *.?*<D7v*4&*w* 
m\m&^tz%&m\ox?®,m (mmm) Avm&.miox?mm*r£ttmM:m% 
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(1) $M£<0 1 * 1 Xtt 8 * g <7>J£g£g& LX t> , »£gloxPE*fl t 
5 ®£-t"<5 ; 

(2) 2*3. 3*3, 4#BXli5#3©«SSrg«|-t-5i:, Kl 

g# *K 5 # 3 *>W*T?tt w < -«*J»a»* -ciitf ; 

(3) 6#iO^SSrE^-T6t, *IBHm«fcA/if-e*4v\6S, Rrt?tt-»*» 
10 S»*-eittf. SJSdS*»©»*t?iitfW^tt, 5#B3:fc:»i7*Btf>i£g£g 

if 4 tf , ^£MloxPgB?iJ <h 35HS!loxPfiyiJ t ^WCS* t> roUME-ClWft^RlS* 5 
fc, CreK<fc593*)iiiL£]&K t fc^ 2oOloxPE50 

f&;£tei!a&fc>o-^4v\ V^^Stf'J^—fllJS (Holliday-structure, Hoess 
et al.. Proc. Natl. Acad. Sci. . Vol. 84, 6840-6844(1987)) ©Ktt****-*. 
2of)loxPEWIBWa«jt»SW:.. *T *^-*H^«>T«<D««> 7#B fc 
25 8fi»IS©f R 1«^S^Uct, ±«0«01»lk2#B*)tt«> 
ra75S^$^ll^i-^wt^J:0SJC^Tr5-t^P>nTV>a (Guo et 

al.. Nature, Vol. 389, 40-46(1997)) . Sot 2*3** 5*3*W*S 
©flUftfcv 6*3 7*B©«U^«**ttKWfc*4 9» W*ttT«0>**>»fc 
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m&vg*. xmn LtzhoxhzzkimbMzte-oti, 

£*)b, flftlfcM(OlW#U^fc„ 3#gtf>&g(G)*X:-tf> 

10 SB^loxPiB^JK&^T. **g|5<D8lkS (J***— 0— M«) <^2# 

g (T) , 3#g (G) (T) oM^f>Iim^-o(DlS^i^ 

15 #g<7M£S<^j^6&g£*:l27#g£, 2o«±ffi^W5Ci(a9, 

^ - x% 2 # g <b 5 # a (Dftf©-«s©f^ i7fi wms^s^ t 

20 «r»*-&:fc*fc£ft®loxPIEaifcov . iHfe§UoxPSB?'J i 

C1£?|J<0 2 o^m^loxPiS^JPBlT^m^^S^W^I^^^tt Ufc„ 2& 
Lfc^^SloxPSe^iJOIS t ^ if tt> HP£SloxPiS?iJ £ ©li^tWUx. 

±#?-Lfc 0 t^L^^<b, 1*1 2 o<7>^gloxPlfi?iJfe1 

^SloxPlS?Ult^ffl±+^^^^^^^^ 1 -^ T2C/G7A(#217K iB?"J#^ = 
26) , T2A/G7A(#227K BB?iJ#* = 29) . T2A/G7C (»2272 , : 30) . 

G3A/G7A(#3171 , G W * * = 35) , G3T/G7A(#3371 , E«#* = 39) , 
T4C/G7A(#417K fiW** 42h A5G/G7A(#517K E*J#*.:49>. 
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T2A/G7C (#2272) 2SWA5G/G7A (#5171) (Dj?.fo : %}^\t^1fc\Z.MfritCo &*>\ St^li 

OjfiSSrjjH". T2C/G7A»i % 2#B©4ftSSrT*»bC^ 7#B<£>&g£G 

5 l2<D^2^^tb-C^5„ 

? Id, ^^loxPia^ijO^^— 9— W»2o(^M^IWI^Cfi«|Lfc 

loxPge^J if 0 L -C«ifJV^-T?ifi^^®t&^jg# fcciri^ 1 &g<o#.a& t 
fcloxPgS?'J <fc H$ P>{cS«#m^dJiiAO tfc r £ tWhfrk ftofc. 
10 lot, if^MloxPiE^iJ^isv^-C, !>— m) ©2f 

g (T) , 3#@ (G) . 4#@ (T) XJ*5#B (A) OJfig© 5 *>4>ft < £ 
t-o^S^T>*6#B (T) Xf±7#g (G) ©IS»3*>'><£<n-^ 

15 £ h k*3S91# h siB^jo^ *sioxPE5ijoiai-cjia»x.s^^fi ^ 5 

'A»^5*»«r«IWLfc. ^<7>#J£ t-CT2C/G7A(#2171) i:T2A/G7C(#2272) £W Z*K 

ztih 2«co££gioxPE^jra-ett»*;iRJ€:tt£< btefrilz* 

ti, »^siioxpe?ij, gg*®ioxPia?9u ^msioxpsb^ij2o, />/i<tt>3as 

20 fT5±"CWJB-c*>3. 

fcfc, #3BE « HMloxPE?iJ v Wfc©#ttftlH: ofcffl fco v * 

^f^it^s&^ifcte. ^^sioxpga^'j, ate^Ax^ftSfioxPE^s: 

:©«l:tt5DNA (a) #£i!loxPE#k ^JIMloxPE?iJ£:: <z>|ilK*T 
25 fSi^DNA (b) tSry =^t- tfCr e©#ftTWH, DNA 

(a) ^roi^A^i^BicfM^ii: ^Mioxpga 

?iJfc£&§floxPiB?iJfcW:C r efcM!M.KJSttS-k1*» afi^ARtWte?- 
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n mmwiox?%m 1 &immmo*pmm 2 ) &xm&*A&mmMioxPmm 1 

«€HPBftt«HSIloxPBWI2*w«)«lC*i-5«RDNA (b) iltya^^. 
t-1?Crefl)#STtaS**, DN A (a) *G>*e^Afc*firf B Kgft 

5 t5:i:*^45. £&§UoxPE?iJ 1 4: £A9l<»PK?q 2t«:Creft 

<fc>?>o 

ae^m^o^fcu. s^wkhkoj: 5 kilt*? p. *<DMtLx. m±m 

10 £&moxPE^J2&fflV*5»S''bl^«S-Cfc5. ■MMMSWjfeftfroatfc* 

15 ALXlo< 0 ^MloxPi5^J^^mUoxPSB^Ii:^^^«ttSOiie^A^#^E 
^Aifcfco 

t ft 6 (D Srffl v t <£ i \ <£> mfc* B P?£§L&.tf^MSloxPffi W# 

25 2&s»US*>Sfefe«:±w»±S!loxPE#J 4: «S®loxPffi?"J £ A 

JNBliawlfe^±W2o<7)loxPiB^J<orai-a^Aji^^E-r5^tt» 

e^-AAS|Si5A»*tae^BdS#ASix5ae^S*ift5. &£tt±tf>2o<DloxP 
MB^JW^(cilfeW#SL^v^^|c:iiaeWAt^5 0 gitfDNAW 

2 o<moxpga?yor^«fcw#?£ t&v 9t&ft±<Dm&*A&i&< - 
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* A££tJ£i£, DEAE-dextran&, D^x^^ayg, Jte* flfcfc if <0««fc¥ 

i— ifiLTIi, ^W2ml^7^^ KE&*©FlJP^^1f *y;&tfWir* •/^-• 
^<DpSRly' P 7X5: Kfc*roR/ *LTCrefcifjWtffc*lS. 

i-5DNA j w*^tfe^a^w*&-c^iat-#A-r5*?fe j ? > , -m**^* 
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£§UoxPffi?lJi:£JI£UoxPiB5i]£ WRIU: Bttfcfc^&#ALfciRlKDNA#'K & 
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J 

5 frZhyyX**-V*Wl®<Oft®ZftO&m*to\ (a) (b) pfij#«T^ 

md^^^^mihii, mkVJ^^t lx, rf;^^, i|itt^w<** 
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7f; "M/WXtt, Crete J; 5 J: 9 loxPE^JldttS^ftfc^y-Sr— 
J:5tUtt>J:v\ CreM6tt, KDNAtf>jrc3gALT<b J;v*U £fc&> 

(inverted terminal repeat : ITR) /lf£SloxP^//<y^-5?V^E#l/ 
^MloxPgB^J/ftte^A/^gMloxPgS^U (Ojg^loxPie^J^ifALfcTx/ 
■MA-*a s WbH5o »£®loxPffi*J/»e^AO»r>mE 1 fcfctt 

15 ffifc#A3*x*. *V3*EJie^BffllAffl^^5 KDNAWfiSJt Lttt, !r±MloxP 

&£0>8MSK:iSAi-5fc* lemiOTf/ <7-f /^-Cfi2o(7)^MloxP 

^Ifi^/iUS^ B/£HMloxPBB?iJlwg&£ ttfcm^^Tx / 

- ooiHiSloxPIB^roilSw 19 m t J: 9 y tr-*J> 

25 8fc£$*l/tV>5/c«>, ^^;V^mk\^mMrfbh<0(D^^JV7.n.^ (virion) F*9 
5 0 
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STf; $4 /mm/its'!? 4* aft* (virion) < fr—is^f&tl 

5 <t p tc, B Wa&fffAE /7^5 K<0!fr£SloxPie^J/£mSloxP8ayi]fBJtf> 

#«E0>3EJ*3!loxPE?i|fct>oDNAtt, L-cafi-?f&«tt>fflV x 5 r t 

15 A-t-5. ^M^loxPlB?iJi:i?^SloxPgE?iJ^Wi-5DNA*^mp B Di: 

(AAV) &£ , co*^*^*-*^£ft5^T-&4£;ft ; 5o **»"Cb. AAV£ 

fefrUL^^AfcffASft*^ AAV-Ctilfefe*»#^«Wa (Sgl9#&&#<£> 
20 AAV-Sl^igc) tC#A$*l5ai** $ KV^P>-e*>5. 
fe^AI-J^AAVd^-K-r^^^^^®^ (Rep) 

25 Lfc££, 2o<OloxPIE?"]£}f ALfc^'f^S:ff»"C*5. -tOffAMtt. 
AAVa'g^^Pi«^ : i?fti'S^^^^S^ IJ (Averted terminal repeat : ITR) 
(O&x-t Crtttl* J S* -tf5 2oroloxPE?lJ*lf ALfcAAVSrt htcS-^-l" 



WO 99/25851 PCT/JP98/05094 

21 

DNA#**»f>fc5EH£ . CreW&i> L < fiCre»e**r = - K-TSDNAtf^&S^- 
^^^1oxPIB5'J t m^mioxPmU^tE U $ b«(DWIUJl;iMV<mTR«?!E 

tt5 (eH^^*, 1994¥4JJ*, 20-45 H> 36(1), 23-48 

(1994), jW£*t&»*UB*«*) o *»WoBBW!:*v^"Cttv^ir*io***>a 
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*f§l|SO^gMloxPK^koDNA&ll|gl-gl££ LTf£ffl £#51-^ 
»DNA«rjl««:rtK:»Ai-5In Vivo jfe, t h 5 U# 

^V^, 1994¥4£^, 20-45 H> £T»J3S*. 36(1), 23-48 (1994) . RXf^tl 

*«KOEMHc*5^-C, In Vivo jfet«tO«:#i-5»&W:f&«EaWo«*, ft 
10 ^|i§§^^Cfcii^^S«38l-<t , 5«^^^^o ft*. MAR, « 

Ex Vivo fcfc:J:a»£fctt, flttfefcJPC t h<7» (fl*tf, V V* 

in vivo n«<r>mwm («*.«, «*w» 

9 5^ -^^{i*^j^-efc5«MloxP6a^J^ , boDNA$:^Wi-5i£tt^] 

^fcaaioxP^J&fcoDNAfcttx.* *ft®loxPE?iJ*:koDNA«r»*& 

Hlffl«t»CDagRSloxPiB?iJ*fcoDNA©^*«:» f&*BW^A, ftWMHk ft 
ioDNAirLTO.OOOlmg- lOOmg, »*" L < 0. OOlmg- 1 Omg-Cfc <0 , ^tL-Sr 
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(ommxhZAK m'gft&'&nmtez 3 o^±z>ioxPE?'J£fflv>5 zt\^x<o. 

5 5 3 o<7>loxPE?iJtf>m^£fr-tf t L T , #J £ tt\ f?£§UoxP£?iJ 2 oOfli 
|£gMloxPE?'Jl> ^§UoxPE?"J2<7> 3 oOgft51oxPE#Ja s P--DNA±fc:## 

-rzm&zmk ltcwh-s. sf£®ioxPEyij/fce*A/«j*3UoxPR#ii/ 

it^B/'XMMloxPiE^trwOlii^^-r^DNACa)^. KF£M1oxPE?'J/jH5 
10 ^C/3gHS!loxPEm*Wi-5IR«DNA(b) £ y 3yft-fCre«ff4Tl^ 
JfcStfSi, DNA(a)4>«>»firtFA«r«e^ClcW|-t-*iiAS-C#*. « 
*^<b)<0ftt>9 XftSiloxPEyill/ae^ D/«HS!loxP^iJ2SrWf 5« 
^DNA(c) t & y = ^ f^- i?Cre<0#?3ETfc:EJ££*5 4: , DNA(a) f©iefB 

15 DNA(a) Sfc&^fifc^ 9 *> B toOfcfirf-^&ffiROftfc^teitiftl" 

^^^^w^^UoxPiB^^ffl^fc^e^S^ft^!l^^''^Bft^i-5o 

7#BW«*GA»^A^<Z)«tfeLfcE9iJ (E*iJ##: 2 6) SrffiV^. 

20 (i) t?v vjfrxy/MzfflE-tzm& z f-0>w& 

T=r J t?4)V7.V; A<&^®loxPE*Jfc«ftSloxPE*Jfc^raW*A 

*X*iUm^ CAG:/n*-*-/»£3!loxPEFJ/*ftSUoxPE7IJ/#y AE 

fc*J: Atfcm^^Tr / "M/U* (AxCALwM) &f£»Lfc. d - 

{^CAG^n*- %98L<<9 9-h L ¥3-1 68087 
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7^ $ tl X V ^6 t> <D X h Z> o 

DNA £ It transfection ^ < £t?iiL^*|BJISl;:#AL-Ct>.J:^ 0 L L . 
5 transfection^ X 5 HBHa^Oite?- $ A3&*W#10*fc t if * •) . ^t©UlSl: 

mftx-mywM+ti-zxm^s:*) , m£i-^ro»Ks#DNA:9^-£#AL 

g^Mi:, mtt^A"***-^*©?-* s?^*-*-— t? (tk) Mfc^-vtfV 

10 AgS^'J/ / »±MloxPia?iJ/'lacZafe^/^MloxPSB^J/SV40(DoriS.tJ ? ^y A 

ga?i]/s?£§aoxPia?ij£, *<z>«s^:£ «t 9 k# a Litm&z.T 

fJW*'* (AxALZMOL) £«Lfc„ d •M/^AxALZMOLfc K**— ffl 
7f/^^i:^. AxALZM0LKCreM6£f1M8$-l£5£:> 2o<Dif£SloxP 

fi^jwi-eiaift^Rit&^iBw •? „ if^aioxpe^/iaczae^/asnaiioxps^j/ 

15 SV400ori&OW AE?lJWfltigtf>, 8MKDNA$H-a*£filH'S. ftjs, TK5t£^<0 
AiE^iJtt, «©7fy ^/^ft^o^e- ^iblacZae^© 

f / £ "f * AxCANCre ( & 4r ££ *b . Nucleic Acids Res. , Vol. 23, 3816- 
3821(1995)) KJ;9tfc&L/bo 

#£1-6it^tf>S& (If A) HSfe£tTofc 0 Kt-ffl7r / «M A^AxALZHOU 

hfflTrV ^-f/^AxCALwM, &lTCre3§^.T7V *W AxCANCre 
Kj^^SS (CV-liNBHSfc L<liC0S-l*IBJ&) K-^-fflT 
tV ^^;u^AxALZMOLS.t^«tfcii^DNAOT{ilacZjte : F-^W'rS fc^^ 
25 a^-^-^#«EL^^fc*lacZjt^^ii^mL^V\ aMfcDNA^JbOlacZS 
j? — tfy hfflTr / ^^/u^AxCALwMOCAG^n^— * — (DTrJiE. i*<C*> 

*,#£S!ioxPiB?ij i: aggsioxpiayij t ^rauuf A*tbx*5ft-r iacza^**«a 

■f*. «o"C, lacZiHE*W3SSite> 3H£KiIfc*«& (IWi^tm) * s fi 
# Z. £ <E> ^ «S £E% £ * 5 o 
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mVkir Z^b\z£<0 \acZi&te+<D%m>W bM^mitobti, t A* t> lacZitfe^- *• 

(i) tmcx'hZAK «e^s&£ft5»i* c^-^y haws) &#5fc&> 

-*tP>«Bja»K: Kt-ffl7fy ^A^AxALZMOLRtfCre^TTV 

rv^fcfc* iacZjtewnmtyt»ofii-a-^ &&#_Lw»^g&as 
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7*7 *x h\ dn Ax &mmm. *»sl »**Ma*^*wtoa5»»ffr±, # 

MBfrfbte^PS 1 ? s TMolecular Cloning, A Laboratory Manual. T. Maniatisb 
flL ^ 2KSC1989) , Cold Spring Harbor Laboratory J i£lS^O;frftU:*PC*CfT 

2 pg)gg jjjg!loxPg?'JW'C<P D J > ^T^^Cr^SBM^M^ 

( 1 ) yay t'-j-— IfCre^r^tf !WiailbWtt^)WK 

y 3^t^-ifCre^#m^^R^I-fflV>?)Cre$r^«ttmM^ / #5 g^J-C 

ElT^^^ofc. CreHm*fl^^Txy e^T^^^^^-AxCANCre («^r£L 
Nucleic acid Res., Vol.23, 3816-3821(1995)) £>1 x 10 9 PFU£, 225cm 2 
77^ 1 *0293jNMa (t h (371C, 1 $ 

J&fi (5% FCS^DMEMitife) *SS*P%$ e>^24«fM*«Lfc. #*»Tfc» 
fiigiSWa-ClOOOEHEB^Hl^b, ««±»S:»T»lia«r*«>fc. »fiUH*1WH 
ttfffffi (50%^ y * » -^/20mM h y *&&(pH7. 5) /300nMtfHfc-t- h ^ •> A/lmM 
EDTA(pH7.5)) 5«l*to*.IW&*K»U «nS V = -£ffl^200W. 2# 

(30#x4[U) T««#U mWz&fctZCTeWh&foBZtto 
fcWM^^'f * Pit^fl|-ei5000IiHB10»it«CfL, *0±a*ft8Rift# 
(-80*0 Lfc, 

( 2 ) ^SloxPffi^fc^tf^DNAWftSS 

Sg^loxPie^J*^ 8 M«^^-t-^?r 1 SSt t < I* 2*MpWM-» 

fcR, 5'*^tH-en4tti%aL, W5l^^MlW*XbaI&t^IWWkWr 

-K<bW2*^DNAI^ Xbal»r*«tt*ll8 
#*XbaIRtWheI«MO»^ fc . XhoIWffr«Ott»JI»*XhoI&tfSalI^<krrfr * 
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±X<D 1 *«tefiHJNAtt, 5' *ig£T4# V 3* 9 utt K*"*— ~ ^ V >mt U 

(3) 2o<7>^gSloxPEm-£tfS1CDNAtf)P®i . 

KpBR322*iWBB»*NheIXO { SalI"ClR|l*^tH'(kL % gaSUoxP^I* 
DNA zmnZZtiZtiW DNAV tf-CligationR« (:/ 

7*^ K : -^ricDNAW^Ht 1 : 6) fcfrofcfc, SflR6**XbaI&tfXhoI-CIPIl5 
fcfflflsbfc. w©«HWB*4!SlK:J;9pBR322 DNAOj^MM^Lfc^Si 
loxP-a-^DNA^^*^. P BR322 DNAOM^PCSB^J^^^MloxP^^DNA^-^ 

$ ftfc^S loxP'a'jsJcDNA &GEANCLEAN II (^-J-afttS) t^OBfct. W*fc 
gg^MloxPSa?<J^ife^Ufcii:^DNA 0fo4.1kb) £<Wc^£j£<7>SKDNA,!: L 

( 4 ) 2 o<7)^MMloxPl2?iJ^T*OCreft#&&;t£/& 

50mM b V *i£&(pH7.5)/10niM MgCli/lmg/ral ? 'sfa.ffiTfrZf S V/ 
M7 = -»* 7A,XA,7 * K (PMSF) /5 m g/mlT^B >-*r£tr 

&m\^ (3) -C^SSit^SSDNA (Ug) £ (1) Ti^LfcCre£^tf« 
tflffifclOMlfciJO*. CRJS«*50m1) > 3rC-C30#R£Lfc. K«»7«. R£ 
ffi^45 M l^TE^^7T- (pH8.0) fttf5/i 1*>EDTA»« (pH8.'0) £*n;i. 7 

^ttgSU #e>ttfcDNA«rRNaseA(20Mg/nl)«r^tpTE/<y7T- (pH8.0) 30 
Mltw**Lfc. &V^, *<D^*S:WIS»*BsaHI^k;L. 7 #n 
&t&&, *flS^*** (EtBr) Sfefe^J:9*W$nfcCIIAO/<^K«r«Wfbfc. 
CrelwJ:5»lft^R^SrtT9W0iS«lWS«)NA (*)4. lkb) Sr#JK»*BsaHI 
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ffiitirZb. 2.7ktn 610bp> 380bp, 360bpO4#<7V^V Ka 5 £X5» — 

dna t mgw\ox?<D?*.fr btez> msobT><DW.m#Wii l £. csot, ztib^mmm 

msaHimit-fZ t % 2.7kb, 920bp, 380bp, 50bptf>4#tf>/^ K#£CS (H6 
o Itot, 920bp<O/<V KliCrelwiSfift^JS^fitfc- i**U 
610bp&l*360bptfV<V KI4CrelcJ:5ia*x.RJES*se#T^J5s:v^w 
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^S^^l: (DNA/^KW^$) r 9 j tU DNA<ZV<>- h'frtebAsl: 

&}iiX-%fj:^m& ( T9j ©5%ti) % roj tLfCo KJfcW^ftWt^lC 
5 o^Ttt, HWJ2- (2) T^-r^o ) 

#11, mw^mmioxpmmfcfc&i&tmt^tciK ^oftn^gsaoxPia?'] 
10 g^ioxpea^j t ^^MioxPia^'j £ ^r H iT^crefeCT^^^ (*<p 1 ) 

( 1 ) If £§UoxPSE?iJ t ^m§noxPlE?iJ£3-if SWDNAO^S? 
[1] S?£§BoxPSB5'J£— oW^"57°7^ 5 K (pBRwt) <T>ffl$k 

KpBR322^-o<Dlf*.MloxPia^J^}fAb^7 0 7^$ K (pBRwt) £ 

15 (a)pBR322£faJPS8#ffiEcoNIT-}g<fcU £ ibKKlenowg^iK £ <9 SJS^il: U 
7xy —jv/>7 n n *yUi>ttffi£fro-CEcoNI& !bWCKlenowg|^Sr£e£-£fc 

(5* -pCCTCGAGG-S' ) ^ligation L. $iJPIg¥mXhoI5:OTstI-C^i'mi:m, TD' 

vi~^mm.wm^^^2.^<n^v K«M»9ffiLfc. -o^kstgeanclean 
20 11 (y-r^^nm) zm^xmmL. Kw<r><®&xhoimimK. f&^Pstitmfc 

(b)pBR322£^PgB£liNheIT«U lf£2UoxPffi^^tf£/£DNA(52bp) £ 
ligation^, ftJPSBIi^oI&l>TstIT*l^mt U Rf&m&T 13 'n - *%M$m 
tfco Sf^®loxPia^JSr-o-&tf^Jl.4kb<0/^ KSr^D^ffit, GEANCLEAN II 

(a)(b)T'ML^i^DNA$rligation^^fli®?r^S^t. P BR322<DNheIlM h 
pBRwt(4.4kb, 0 7 )£#/--„ 
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SfDNA£fa$tf-5fc*^T^&f££ffofc 0 

KpBRwt(O^SloxPia?iJ*^^30bplll*vfcM(wSalIf--r h«£ 

(3) ^ P C^MloxP^^DNA (52bp, 24«*S) SrligationLfc (T^*? 
F:-g-»A<7)^;Htl : 6) 0 Z W^lCi •? pBRwt<OSalimW^^^M 
loxP-^»AWXhoim<b»f>ltffifl^^-t-So &^T\ S^?S*^JPS^XbaI&t5 
XhoI-eiU^^mt. pBRwt^7)M^c1SI&^i^tfc:^MSloxP^DNA^I^V^fc 
10 *S^^JPfi^^^^tlfc^^loxP^^DNA«rGEANCLEAN II (7^=* 

MloxPia?iJ^#--5r^LfcE^DNA GjS4.4kb. 138) £#fc„ ~<DDNA£g 

( 2 ) if £§aoxPiB?'J t ^^MloxPgB^iJ t <DfflX-<DCrefc&m&x.Rfo 

is sjs^^w^&ti^^j i - ( 4 ) t mmxh Z> SKDNAH^SS^'J 1 - 
o) x^Ltzmn<Dftfr'9iznmm2- (D -e^LfcDNASrfflv^c. 

TffiK^ t fcir£SloxPgfi?iJ<7>J£SIB?'K\ 2 owioxPia^ij^-e^m^^ fi. 

;g£#£-f 9 s #^T*-HflJcQDNAgltf> 1 #g t 2 # S Pif]<£><jO#r • S , 

20 f&itimzZZtX'm&ftTl-ZZ.k&tobtlX^Z (Guoetal., Nature, 
Vol. 389, 40-46(1997)) 0 
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IoxPIB^I (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 
JK£IBHI Jx&fflM 
(13bp), m& (8bp) (13bp) 

5 mmmi- u) x&LtctK mbpo^y b*n±WRTfTW<omkv>mijtm 

OSJ&rt^T Lfcd t \z&&i-Z'<> KT% 970bp<ZV^ Kti^^^X'S^ 

BLtjWfLfc«*t«lC*t. *10**©MMr»Tfc** »© 

10 #11, 12. 13(ifi?'J#^2. 3, 4) : ^tt**«»*-eiitf » 

«21,22,23<E?lJ#*:5.6.7) : SJtS»±f IHttTJt'* 9 * : 
#31.32.33(K*J*#:8.9,10) : S^Jt+WHrCJh* 0 , *»«»*^t**^ = 
»41.42.43(EW#*:11.12.13) : RtfJi^Mfr-CJt* 0 , 
v^ ; 

15 #51. 52. 53 14, 15. 16) : KJ£^»#*Wflrejfc*3* s » r< -»** 
gWg^-ejttf (815%) ; 

#61,63(ia^J##:17,19) : * nflfcttSfc A,*-?*fcV\^ S^ttr<-»ft»S 
pg*"Ciitf (5-10%) ; 

#62 (BS?'J#^18) A/£-C**V^, R£tt:-»ft*SP»*'C*£ 

20 tf (*il*RJ£fm#61.63**>#l0 : 

#71,72,73(IB^J*^-20,21,22) : A/ifC#ftV^, Efctt- < -* 
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#81,82,83(ie^#^:23,24,25) : Sf&fi^^P®*'^^ ; 

a) isax«8#i^s^amb-ct>^sioxPiB?iJts^-r5^ (2) 2#s. 
5 3 # g xi* 4 # a tf>j£g£§&-r 5 1 mgmiozpwm * * A/ ^rjs v \ 

(3) 5 # 1 , 6 # B Xtt 7 # B <DJ£g£g&-f 5 1 HF£SloxPie?"J K£ L K < 
1 frh 5 # B OJ££ofi& t , 6 # B &t/ 7 # a <0tt£*>«ft ttK Wfcft 9 > 

RfSflSg^ft^ift^ (Hoess et ah. Nucleic Acids Res., Vol. 14, 2287- 
2300(1986)) $tfCV^*ftaioxPfiW (#7lM^) 11, »£SloxPE?U i «> 

15 ^ib*^^ofc 0 

g^gloxPEg) t UgloxPffigj £ <P fflT ?tPCreft#*ft»X.K& (^<Z> 2 ) 
( 1 ) £SloxPifi*'] t &&morffffl t Sr^tf g«DNA<Dp$S! 
^£§UoxPgB?iJ £ '£g§UoxPK?'J t 0>Cre|fcGFll&;tRfS$:. £*W 1 2 

CI] »4S!loxP^lfc*HaioxPEJy«r*-i-S^^5 K (pBLAmutant) 
ft 

pBR322© W«fc*£filoxPE*l fc * ASUoxPEW 4«fr-*l»tfc«A 4kb 

TtV ^^/u^5SWEl&t^E3ae™^iai^^d 5 #A§tlfc3^^ K-< 
**-pAxcw (^W08586*&«15K> MBWftMRtHhoI-eWlWC* 
fcU R^*T^o-^««*iMfttt3.8kb©/<^Ktr«0WU, GEANCLEAN 
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ii (y-r^-y&M) zm^xmm^fco L<nz.8k\><Dmmfrk> nmm2- 

(1) - [2) tilSLfc, Jt£<affi|C^£MloxPieW{k7Jtf>*l-^MloxP 
ie^iJd^-^^-a-Lfcfi^DNA ($}4.4kb) £ligation&, ^flSS^r^K^t 
7?* \ KpBLAmutant(8. 2kb, H 9) &'&tc 0 ^:o/7^ 5 KpBLAmutanttt, 

5 z.<D&ftzftitc7yxih*<Dmmx\ nmatmKom, #21, #22, #23, 
#31, #41. ns\,n6\,m\,m2,m2,m\z.m^^mmiox?mntm±miox?m 

C2) !?£SiloxPie?iJ i: ^^SloxPie^JSr^tf SKDNAOfSSf 
^7^^ KpBLAmutantd^, Cre##i&&;i££K£Sf KfflV^If£MloxPia 
10 3?iJ^^MloxPffi?iJfc^^5B^DNA*ii$!Ji-5fc*^TW^«rtTofc 0 
^7*5: KpBLAroutantKii, WA LtzTrS V-O^*?/ h.%^\Z.Wm% 

Ncoif-W htf-rmft&i-zw* ;o/7^? K^$iJH»^Ncoi-cr^btiE^ 

GEANCLEAN II (7^ = ^tt«) &ffl^Ttt«Lfc. ^C08. 2kbOflMMKDNA£&fc 
( 2 ) ^£SloxPiE?iJ t ^M§UoxPH?iJ i: <7)FBlT*OCre##£&&x.&fS 

mmit&fczn^tc. R^m^. mm^ASnKDTE^^y 7- (phs.o) 

Xt55Ml<^EDTA»iR (pH8. 0) fcflnau Vx.J-fl'/t ° p^/UAttfflftbW- 
20 *nn*^**ffi£ffV\ *P,H^/-/WttlftU »biXfcDNA*RNaseA(20 
M g/il)^tfTE^y77- (PH8.0) aO/ilK**^ 
MIMMmralilMfcU 7#n-*y/l4BtiMWk tEtBr) 

£W£ LTffl^fcfcttWJHAKtt. lp^fflloxPfiyiJtaE*ffiloxPEWi:»WH- 
25 Drall^ h# 2 ^»t5WC% CreKi *^*§^ DraI ^ 

flSt£J:9 5.9MK 1.3kb, 0. 7kbtf> 3 *<D'<> K#££S (1310) » &W 
Btt3ft«CreK:J:0«ft*.R(S*ac:-ffc, 2 rBUDtenlW hAtfloxPBW-o*: 
^tf^J4kb<D^^DNAi:, -o<75loxPie?'i£^DraIlM L&V ^3. 8kp 

Off^DNA^CSWT', Draim^<t93.8kb, 3.3kb, 0. 7kb*> 3 K 
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lot, Z.m&tM.Zkb<Ds*>h'<Dttttfoe\z.£Zffl&*.KI&t*& 
#fc:t^U 5.9kb&m.3kbtf>A> K^ttCrefcJ:3*aifc;tRj£a J S£"C 

So Sfcfcu ««2- (2) TfWH ufcBaso*n*r±, z<or -emo 

#1 1, 81 : -cittr ; 

#21, 22, 23, 31, 41 : BU&ft+lMtVlk*. 9 . *IMW*-CiS**v* ; 

#51 : ^tt*«»™fr-cit«#, r< -»*»«»* "Cittr : 

#61 = *W*tt«fcA,£-e#ft^*s, "Ciitf : 

10 #71 : (tJW»f4»at^^#*v^s, -»*»S»*^tf 
#72,73«fc 9#V*) ; 

#72,73 : qmmttek/vif-eZfo^K ^< -«tte ; 

15 (Hoess et al. , Nucleic Acids Res., Vol.14, 2287-2300(1986)) £*xTV^ 
2?MMloxPE?"J (#71KtB^) "Ct>, *£ffilatfE*J*»RJStttt-tt»o-C:l3 

20 mmm* 

( i ) i^^ioxPia^j t ^M\ox?mn t (vmwcrefcifm&x-fcfc 

CD i?£SloxPE?iJ t &milox?®M t £^tf gftDNA<7>PS!i 

25 mmvmwKM<Dmm±m.ioxP&.mz. fl#fc3ea®ioxPK?i]**r*-s* 

KDNA«rHlll«2- (1) - [2) t*Lfc*ifel-ttV«Lfc, ^7 
*5: KpBR322KSf£SloxPifi?ijaU<@^A£ftfc7 ; 7*^ KpBRwt (HS£#]2- 
(1) - CD KlEfc) OiMlfiSHKSalli)-^ hK> #*ro2«Il»Ut«SS 
loxP£«A (B4fttfB5#l») tligationLfeSOMttWAMUDNAfcL-CP 
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[2] Crefc#tt»;tKJfc 

CI) T?H»!LfcX«)NA«:ffiV\ mt«l- (4) fc^ L/tj^fe"CCre«#«l 
**.»6*rffvMIWftfc. ■ -tote*** 2 C&fflB) 
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Rj^w1»Pfl«:&tF*t*SJ£:*w**O~9*-e©l0aR|-C**Lfc. ft 

fcWC#fc^#& ( r 9 j <D5%mffi) £ roj Hfc. RJE0> , frnW*©IBWfc 
5 ovvCWu (2) WRW JifcV% ) 

«6171<0*«kloxPE^J«rfflV^»&t4»l»»S» (920bp) 

3BHaioxPB5l»4»^!loxPfiJ>J tt£< £JfriH\ Z<nU&l* 1 Ml^wt 
HSUoxPE^SfrS-J: u fc $ blc'>&*>oft: 0 
10 [3] Sf£MloxPE^J£^#IMloxPE?iJ«t£W1-57 P 7*5: Kw»tfi 

#217h#2272J23730«SloxP^J&DNA£fflV\ 2 - (1) - (2) R 

tf 3 _ d) _ Q) |c^Lfc^j£T\ I?£®loxPE?«£iSSlUoxPE?iJ££W 
1"?> ^7 * 5 KpBLAmutant (8. 2kb, 0 9 #.«D £ 3 «*g«^ Lfc„ 
[4] Crett#ifi8l;t5f& (t©2) 
15 C3] -eflHSLfc^y* ^ KfcttK**Nherc»fl:U 3 - (1) - 

[2) {c^Lfc^j5feT-i^^loxPffi^li:^MloxPiB?iJtS:Wi-SE^±^S« 
DNA(8.2kb)&«8lbfc. -<7)MDNA£fflV\ H WJ 3 - (2) T^L/c^r* 
Creft#*a»;i£«*m*WfLfc 0 3a«w*JIS!loxPiB9ijv^i"tt 

20 2^SS:ISlftLfclEHS!loxPiBW»±, »£3!loxPE*J£ ©a»^.S«S:l5i: A/if 
jg^ £1% »&©»JH4tt 1 :!£gtt&«JIMloxPE?iJ<P4§^<fc <9 t> $ bt-S* 

( 2 ) 2 OOIH CE*J©£ftSloxPE*JIW WCretfe#»lfc;t^ 

CI) 2o<7)>£gS]oxPE?'J£.^iJ , &KDNA<*>i!S!£ 
25 29«B©£J*3!loxPE*J (g|4&tfl2!5#E) 'Wt, XiWl" (3) (3 
^ Lfc*«fe^iff«l«CDNA»W«»-ra CEW«)*J|fflloxPEW«r*i-5a6W)NA«rP 

flMtUt?"7*5 KpBR322«ftmiigationU pBR322 DNA^TOlClSlDE^l 
W^^loxP^DNA^jg^ Ufe»4. lkbtoa^DNA^rlSSi tfco 
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[1] T*PSlL7tgflDNA£ffll\ mmrni- (4) K*Lfc;frj£T-CreGx-#*§. 
^^^^tfV^*fLfc:„ ^£££^2 (feffll) \Z7jk-r a #2173^#2372<7>J;9 
K^M&xK/S^ig;: b&^J^loxP&mfcofc;^ #227U#2272.#317L 

5 m7uumMnumnmi^mm^(D^mmiox?mmtmmmi, #2171, 

tt2273.#3271 v tt4172fi 1 &mW&<DmgMlox?Mm(D¥ftnm(D®mvm&Z.EL 
C3) ^^loxPSB?iJ^-o#i-5^7X^ FO*t^ 

#217K#2272,#2373<^mMloxP^fi£DNA£fflV\ HJ60i] 2 - (1) - Cl) £ 
10 ^Lfc#?£T% ^7^5 KpBR322<DNheI-9--T htEcoNIlM h £ <DP£«tlW 
<0'£M§UoxPgfi?iJ£-oJ$AL*: 3lg(D/7^ 5: K (pBR217k pBR2272, 
PBR2373, #4.4kb, HI 7 £$116 Lfc„ 

[4] 2 own ciE^jw^«ioxPiB?ij^w-r s ^7^? h'omm 

(3] «U3ii©^7^5K ( P BR217hpBR2272.pBR2373) ZZM'tl 
15 *Jpg^SalIT*rmkL, /7X; K^^A^i^XV^6(Di P CiB^iJ«mMloxP 
^DNA (#2171.82272^2373) £-We*ftligation& . «#>J 2 - (1) - 

C2] &tf3iss#)3- (i) - cn \^Ltzjj&x\ 2-o<Dmz%w\<Dmmm 

\ox?%lFl&%-fZ>3Mm<r>yyX^ K ( P BLA2171x2. P BLA2272x2, P BLA2373x2, 
3-8. 2kK l^9#$D £«^Lfc„ 
20 C5] Cre##a&Jfc;i£JS (^2) 

C4) x-rnm tfc 3 * ^ y&®mmmikeix%ti?timik u ni& 
0y 3 _ (i) - (2) ^^Lfc^-c^ooncia^jo^siioxpsa^j^^ri-s 

M±W«DNA(8.2kb)£pggLfc 0 -<ommm$:m\<\ ^mM3- (2) -c 

25 #2272F^T'Oiffi^xS^tt. S£^loxPIE^TOSa&;t&lS t \Z\mUfe<»# 
^Hi^V^^T'fcofc ^M^loxPiE?iJ#2171«. -£H5*r B WT-£lS#lt£5t> 
(D(Olkfc®m*XKlZttm'i7Ltz a £JIMloxPi£?U#2373te££tel3:^ 

( 3 ) W£ 5 jEW©3EJIfflloxPE5ilWC^)Creft#ffl**.Ba&©*W 
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(2) - [3] X-mm bfc -fv '* $ KpBR2171&WR2272^^tl j eti3iiJPSM 

UMloxP-^DNA (pBR2171 li#2272 tL< tt#2373 £ , pBR2272tt#2373 t ) t 
5 ligations ^WJ2- (1) - (2) RV%mm3- (D ~ 03 I^Ufc^ 
2 o(0^^5ia^JW^^SloxPgfi^J^W-r5 3li©/7^ 5 K 
(pBLA2171-2272, P BLA2171-2373,pBLA2272-2373. #8. 2kK 13 4 #1$) 

[2] Cre&.tfm.&z.5Lfc 

(2) !C^Lfc^?feX*2o(Dm^?>E^<D^^SlloxPg2?iJ^-r5K^±^SS 

DNA(8.2kb)&fasjLfc 0 z(Dmmwk^m^\ nw\3- (2) -t^t/t^are 
crefcftm&zfcfcZfr^MtfLtc 0 3m<DMtezmn (#2171^2272. 

#2373) CD^SiloxPga^JPdK-te, \,^-ftl<DmZf-&fr£t hCTefctfm&X.%.fcft 
15 £<&£&^ofc„ ^^mw^^loxPiB?UMOloxPlfi?iJt^X 

fiH±, (1) *»<b (3) «1 2owtt»S:IBI^«*tfc**fflloxP 
E?'Jtt> -j^Sw^g^tfc^MMloxPia?iJJ: , )^^^^*< > ^ 

20 £ HMloxPE?iJ t n&fo^-r s a>oP! UE?i|«z>* ASloxPE^iJ if 5 fCfiW^S! 
loxPE^JifpbirPMS^-rs^ir^^^^^^o Sfcfc, 
tUXIl loxPE*«J<E>*^— ^-»2SB, 3#@. 4#g. 5#§^rt9 

ffcoT J: 0 , Efctt&tfEJWatt**** * - * 

tt#2l71(E?>J#^26L *2271(E*J#*!-:29h #2272 (E?iJ#^ 30h #3171 (EW 
#^-:35h #3371(B*J#*:39). tt4171(E*J#^:42h #5171 (E?'J#^ ; 49) ft if 

mmm 5 
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(l) ae^-Bfto^-^y hitijwy^;* $ K&tfa*^ Y^tt-nmSk 
[1] 2o©»4SUoxPEJiJRHw^n-^^«Ma: (SwallM h) ^o/7^; 
5 K (puLwL) 

/7^$ KpUC119^$Jpgg#5itEcll36IIlM »£S!loxPE?iJ#ll;frlS)U: 2 
offA^Kfc^T^ 5 KpuLL m^rKhs Nucleic acids Res.,Vol.23. 3816- 
3821(1995)) (7), 2o©loxPE^Wtwff^^5^o-^b<HMfc*lWWW*NruI^ 

10 puLL4rlWI8SI*NruIt??fi^L, SwalU^*- (5* -pGATTTAAATC-3' » IE?'J# 
#: 6 1) Srligationfc. MNruIff^ Lfc, NruItCj:5S«©^kH, Swal 

Swal-^-C h^o/^x; KpuLwL(3.3kb, 01 If 0>A)£S&fc. 
15 [2] »^SloxPE3?iJt^SMloxPiB^Jfc<Z>rat-^a-^fl:affi (SwallM h) 

^o/7^$K (puLwM&tfpuMwL) <£>Hf^ 
^7^5: KpuLwLW 2 ow^^loxPlfi^iJW 9 o&a?&S!loxPE7iHwB 

j^Lfc2ia©^7^^ KSr««i-5fc«>, «T© (A) . (B) <0&mttft 

ofc„ ^7X^ KpuLwM (BlltOB) tt, raBfc*bfcpuLwL<B£«IO»£S! 
20 loxPgE?iJ£, KpuMwL (Hi l^C) W*«©IP£®loxPBB?iJ«r*:*i 

^^SloxPgB^JI-B^tfcfc^-CfcSo &*>\ wi-C**llloxPfiWfct-C, 

#2171(Ey8«^:26)0>K*lJ&ffl^fc. £tT^J&0K*<^^l<> xp BS* IJ ^ li, ± 

25 (A) puLwMtf>*S^ 

puLwL&fflK»*XhoI-CiSfl:U «HS!loxPE?iJSr^t?60bpO^J«DNA (012. 
±{»J(D^OjE^J#^ : 5 7, TM<om<om9m^r •■ 5 8) £ligation«fl§»£ 
t , S9^MloxPga?iJ ir ^MSloxPga?iJ^»-SwaI-^W h ^07*7 x 5 K 
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•fkWr/tlc^S J; 9 Ki£f+ Lfciot^ /7^; KpuLwM<7>S?£lUoxPffi?iJfi<DXhoI 

5 (B) p\M*L<DM%k 

puLwL^^JPg^MluI-C'f^bL, ^^loxPE?'i^tf60bpO^DNA (HI 1 3 , 

±fiiJ(7)^(Dga?iJ#-^ : 5 9, Tifl!]Ogi<7)ga?i]#-§- : 6 0) £ligation&;*:Jl§0£ 

ftmm&L, ^^loxPia?"Ji:5?^loxPiE?ijra^SwaIf--r hfc^o^XS: K 

P uMwL(3.3kb) £#fc c £6 Id. KpuLwM<D*§3-£ mm. puMwL^J&DNA 

puMwL<DiHEMloxPffi«<7>MluIlM htif^UTV^So 
[3] CAG^n^— ^-0^n->'M^2o<7)!l?^loxPlfi3'iJ ; lr^Aty k c7 P 7 

^ 5 K (pCALL) <Dffi%k 
15 CAG^n -<D? n*- * 1 # U AIB^J fc 0>IBIfc 2 ocoif ^SloxPlfi 

(a) CAGyn^ — ^-§r^tf/7^ 5 KpCAGGS (Niwa et.al., Gene. Vol.108, 
20 193-200(1991)) <T>i7 n-Hfc«-C*>SEcoRI1^ h£SwaIlM H:|^fc^7 

*SKpCAGw (#|Ji¥8-84589*&ttl0JO ^J^^SwammbLfcDNA. 

( b ) ^7X5 KpuLL ( CI] lwE«) Sr#J»»*BaiiiHiatWEcoRI-era^^^t, 

IR Lfc 2 o<7)^£^loxPifi?iJ£tt^lOObp<aDNA^o 
25 (a) (b)MDNASr»fK-^ligationL, lfi||fi»*SwaI»ft«*:»«Sr^K<E*b> 
y 7 x ^ KpCALL(4. 9kb) Sr#fc„ 
C4) 77^ KpCALLW^o-y<ktttt«rSwaI*>r Hz**.*?'?** K 

(pCALwL) <7)tH^ 

KpCALLW 2 o«75loxPE?iJfBllw#«E-r S * *~ Wfc«&£1HISS*$ 
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pchiLzmmmmrui-cmitL, smivy*- (s'-pgatttaaatc-s', mm 

^:61) ^rligationm, S«»JK»*NruI^^kUfc. NruIfcJ: 5ff *0>tWfc 
(DlAli CI] fcPC-Cfc6.-RJC«-C*»««:»ft«»t, CAG^n^- 
5 K2o(a!J£§UoxPEW#£EU a*o*<D|flfc*P-^tttMfc* LTSwall^ 
h Zft^y? * 5 KpCALwL(4. 9kb, il4f©D) £#fc 0 
[5] CAG7 p n^~^-rttc^SiloxPia?iJi:^MloxPSe^J^Atfc^'7^5 

K (pCALwM) (DMgk 

77 KpCALwL<7>»^S!loxPfi5iJO-o*ag^SloxPiB^Jk:fi*Lfc^ , 9 * 

«^t&^<t <9 MSUoxPlfi?U£-££&V^J4. 8kb<7)#rJi-£:lH]i|XLfc 0 
(b) ^7 * 5 KpuLwM^^JPg^MluIS^XhoIT'l^^'fkmT^ p 

15 (a)(b)-eW»UfcP5DMASrligation«^»aSr»l|t<B*t, 79*5 K 
P CALwM(4.9kK 014t(DE)S:1lfc. pCALwMte, i/n*- *-/»£MloxPi2 
?iJ/SwaIlM' h (*n-Wfc8Mfc) /**aioxPfi5U/jK y AE?iJo«3S«r*i- 

C6) ^Tf/^^/^M 3 ^^ K^**- (pAxCALwM) <Dim 
20 C5) T»f£MLfc^7*^ KpCALwMW, /o*- AE*»I*-C<B8B 

* ^ K"<* * — (Miyake et al., Proc. Natl. Acad. Sci. , 

Vol.93, 1320-1324(1996) , &U5#M^7-298877^«) fcftofc. 

25 = *^KpAxcw (!fcM¥8-308585-^#15Jt) £*lRI**SwiI-C?8flSLfc. 

(b)^7*^ KpCALwM^^JW^ApaLI&miindlimtWlincIIT^^mkL. $ 

2. 4kb<7)$rfi-£[H]HXLfc 0 

(a) (b) -eTObfcPiDNASrligationft, ♦ >f ^ • t* h n 
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./^•^-^^ y^XL StratagenettM) fcjflvvt^yfr— 

y^KJCSrfTV\ h=>*5 KpAxCALwM(44.9kb) 

(2) Jte^Bift^^— hiBSd^^^^ K^flMH 
K (puLZM) tf>#|fg 

T^*^ KpuLwM ( (1) - (2] KfEtt) OMllloxPBWi^JIffllorfeW 

it. 

(a) ^7 *5 KpuLwM«rffl!R#*SwaI-e^k;«, Ttfu-X ^^M%^WJ «fc »> E 

(b) /7 7 5 KpSRlacZ (Miyake et al., Proc. Natl. Acad. Sci. , Vol.93, 1320- 
1324(1996)) ZfflmmSallRWstl-emmzffiikU £bKKlenowg^KJ:9 
W^?mtfct, T^n-^y/um^tb^ J: •? lacZitfc^&Strt&S. lkb 

ODNAtgTfi-fclelUXLfCo 

(a) (b) LfcPiDNASrligation U $iJpg^*SwaI^MAfli«?:^«$^ 

U 7*7*5; KpuLZM(6.4kb, 01 5^^F)«r#/c 0 
(2) »^S!loxPIB9iJt*IISloxPE?"liO|H]twSV400«»*y ^ («>«> 
AE^JSrif K (puMOL) <D*»^ 

KpuMwL<7>if ^MloxPifi^J t mmm\oxP$m t ©M £SV40^ori&tf 
# y AE*iJ#ALfc7*7* S KSr#5fc*OT^M»^*ttofeo 

(a ) /^$ KpuMwL ( (1) - C2] CCD WMWWwIt^fc** 

(b) 7*7*S. KpCAGGS ( (1) - 13) K:1B«) fr««IMIBaBHI«fl2t, Sfefc 
Kleno»ff*K J: 0 HJBftTOflSLfc*. T #d J: 9 SV40O 
ori&t>*# y AEya*^tf*9340bpODNAWrfrS:@'RLfco 

(a) (b) -CMH LfcpEjDNAfcligation L, M»»*SwiI«ft**»»«:»W5* 
U ^77? KpuMOL(3.6kb, Hi 5 G) £#?tc 

[3) ^fflloxPE^lacZae^/*llfflloiPE«/SV40©oriAOt*y AEW 
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/m±moxpmm&nALtz77*.K k (pulzmod nmrn 

■7?** KpuLZMfl»e>£&SUaxPE?iJ£B*#» ^7^^ KpuMOL^X ^MSloxP 
E*y/SV40<Z>ori&tf# y AlS?iJ/l?£MloxPE?iJ£^tf^Jt£*$A^5fc#^ 

5 (ajT 1 ^? KpuLZMSr^JPS^Nhel^XhoI-eP^^M, T#n-*^m 
«t «5 »£S»loxPE?y t lacZ3te^«r^tf^J6. 4kb<DDNA»rJt£[e]ifc bfc„ 
(b)7?*5 KpuMOLSr^iJIW^NhelStHhoI-Cllll^^m^, T^n-*^* 
SWMftKJ: 9 » SSJigUoxPEJ'J/SVMOoriftttt?!) AEyO/IMsSloxPEfll* 

£tf*M40bpODNAWtt«riaifc Lfc 0 
10 (a) (b) fll LfcpfijDNA&ligation U faiEf$mSwairafc&*ll§«£J1Sffte*. 
U ^7^^; KpuLZM0L(6.8kb. El 1 6 ^©H) £*§fc„ 

[4] KpuLZM0LOlacZit^O5'±»f£^^5^>'^-7--^it^^^y 
AE^JSrffAbfc^7^^ K (puALZMOL) <Ofl|& 

i«A;^^^;^H (HSV-1) ©fv^t-^ (TK) it^O^y 

( a ) /7X, KpuLZMOL*, lacZfcfc* (OS' ±M<D^^loxPE^JW5' ±MX— 
T mm L fcDNAKfjt 5 fc »SiT <D®ft*ft o fc 0 P uLZMOL£3idPBg*3f Smal t? 
W<flSL*V>-CWRW*KpnI-C«ft«, T#o 9 »6. 8kb<0 

20 it:«DNAKfr>i-^[HUlXLfc 0 

( b ) /77^; KpTKtt, HSV-lWTKJt^Sr^tr»3.6kb©BaiiHim^Wr^* s » 
pBR322(OBamHI^W h»CffiA$^fc^7^^ K-Cfc5 (M.Wigler et. al. Cell. 
Vol.14. 725-731(1978)) . pTK^MPS^Smal&^NcoI^^^ t , «l320bpO 
TK«£i^O# U AEW«J9 W*S. *»o«J9 tbt^DNAWf^^^trSmal&U 5 

25 KpnI-TM h^i-5fc*£lTW»^«:ttofc. ^7^^ KpTK**IIW*NcoI-C* 
fcU Klenot»*KJ:9PI»«r^»fl:tfc. *V^. Kpnt'J^*- <6'- 
pGGGTACCC-3* ) ^ligation Lfcfc, WHWUKpnl-CWktfc. Sfefc. fflKS*3§ 

320bpODNA»r>i- £ EUR L fc„ 
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(a) (b) -cum Lfci?5DNA£ ligation ^Jli«rif Kl^t^7^ ^ K 
puALZM0L(7. lkb, @ 1 6 *<D I ) £#fc 0 puALZMOLtt, TK3te^O# W A@B?"J/ 
If^aioxPifiyiJ/lacZae^/XlliiloxPEyiJ/SV^Wori&t;* V AK9U/U 

^sioxpsa^ij, onijgsrW-rs^^? kt?*>5. r^ias-cTKite^o 

(5) ^t7r/ W^M^; K^**- (pAxALZMOL) (DfER 
/7^> KpuALZMOLWlfAitfc^ (TKite^WiKy AiB5tJ/»^S!loxPE?U/ 
10 lacZjt^/^mSloxPffi^J/SV40©oriS.t>'^y Aia^J/^^iiioxPiB^) & 
#ALfc=ix5; K^^^-*f^mi-Sfc*UJlTO*^S:tTofe. 

^7^5 KpuALZMOL^^JPS^XbaIS.U { XhoIS.U ; DraI'Cl^NFimbL, SfeKl 

15 pAxcw ( (1) - (6) X-mU) t ^ligation U «IK»*SwaI -CtH<lsSfc. 

Stratagenettm) Sr/i^-C^V S^^EJESrtTVV RJ^**»»K:tfSfeS 
-fr#ir jx h 3 * 5 KpAxALZM0L(46. 7kb) &'&tz 0 

20 Ife?f^t:^^i7f; ^Qi^jim 

(1) »e*«JM>*-yy hfflftftjtTfy -M** (AxCALwM) Of^ 

:/n^-*-/SHEMloxPl2?'l/SwaI1r-t' h (*n — WfcSWSO /tlS 

loxPiB^iJ/^y AE?ik ^AL«iTfy «^>f ^s:f^m-r6fc«>«To 
25 »f^*tTofc. ft*>\ |MfcjtT?VlM**©f1smttK#©#* (Miyake et 
al., Proc. Natl. Acad. Sci.. Vol.93, 1320-1324(1996), ft ¥7-298877* 

E3*6tfF-«r*fcLfcfc HTt*/ «?-r^^5ffi**«c-C*>SAd5-dlX (I.Saito 
et al., J.Virol., Vol.54. 711-719(1985)) <B»MvU*DNA-5lC*S6*«£fc 
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£»JR**EcoT22IiMfcLfc. ^ O^A^DM-^M «« 5 

- ( 1 ) - (6) tf$ Lf;nx^ ? * — pAxCALwM b V ' v & 

/fcbtWC*>TA'*«>«J , J*fT''\ 3 tt©»H«.$"f PAxCALwM (Hi 7) Sr 

/U^^S:CsClie^'^ifel-TfS®! (Y.Kanegae et al.. Jpn. J. Med.Sci. Biol. , 
Vol.47, 157-166(1994)) Lfc** ^*&£EA&<£>^fe£ffll^fc<, 
(2) »CTft©Kt- fflEMTf/^^ (AxALZMOL) OfftR 

TKte^^y AK^J/»4aioxPEW/lacZae^/SC*fflloxPEW/ 
SV40tf>ori&tf#y AS?lJ/»^SloxPSB^J. ^rlfALfclitTfy 

fcJRINKEcoT22irate LfcAd5-dlX© * -f /l/J*DNA-*tfi£ , ^ 

ms~ (2) - (5) -CfmLfc = *5 K^^-pAxALZIBLtfey^**^^ 
A^*«3l«*»HtWfcU,' (1) fcP«0*lfe-CB»«>««*.f-f^" 
AxALZMOL (HI 7) £'#fc 0 Z 4 ft-M***** L < tt 5 * 

^^/^^^^csCl^L^^cr^t/-c^^/^^^^^^^^-ffl , '^- 
Uttitil 7 

en 5BiMioxP@a?ij fc*j*su<«PEai n-vflsSMa&w-rs 

^-atB^ffAE^^S K (pCALwMds) <0flM6 

JUS* 5- (1) - CS] T^lLfc/7X> KpCALwM (BHt©E) tt, 
7^*5 KpCAGGS (**H5- U) - 0] ME*) ©^n*-*-rt<D* 

W M /JE*filoxPBW«r#ALfc^9^5 KT*fcS 0 C©pCALwM2>><b. SV40tf> 

pCAL«M*BarfI«ftLSV40©oriRV*y AE««#, fc^S Bligation^ 
*J»*fc#m6* V*" 9 * * K P CALwMds(4. 6kb, 018W) 
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C2) M^D^^v'yBiti^jfAUfc7'7^5 K (pCALhmBMds) <D.ffi 

m 

■77 KpCALwMdsOSwaliM MCW ^BWttit^MALfc:/ 

5 (a) 7° 7 * 5 KpCALwMds fcftJPgg^Swammt: L fcDNABrtfo 

(b)^7^5 KpCHD2L (Ikedaetal., Gene, Vol.71, 19-27(1988)) ^Mimm 

S^Bimae^Sratrt&l. lkb<7)DNA»r>T-. 

(a) (b) PiDNA^l igation&ttftS U 7°7 X 5 KpCALhmBMds (5. 7kb. 
10 HI 1 8 4»<75 B) pCALhraBMdsli, /M" ^P-e-Y B WttjUSWCAGT/P 

^-c?-|^«7)^^loxPga?iJt^mSloxPSaJ^WFfll-^A^nfc7' ; 7* 5 K*C 

[3] /»f W ^^BWttjte^Sr^i-Si^SteSliWiatt^f^K 

15 atB^/agsaioxPETij/itf y Aga^ij. <t>«dna& i ^ sj&fris&aii 

USttcSr&Sfc*), «T©J&f££fTofc. ft*5, «<£>ff2H<lfc&f2. Chen-Okayama 
j£^J:S U ^Bft*^v^^^-DNA*ttJiafetcTlTofc. 

(i) [2] T*ll!Lfc7"7X> KpCALhmBMds 20Mg£^fe&250mM<D:£ffc#/Uv'2 
Aj£f£K*gfl? (^SIOOmI) 100^1^2 x BBS^& (50mM N,N-bis[2- 

20 hydroxyethyl]-2-aminoethane sulfonic acid/280mM NaCl 2 / 1. 5mM Na 2 HP0 4 
(pH6.95)) 5% FCS»l»ei^«6T?^Ufc6cmv'^-^^CV-l^Bfla 

fcifeflp L , 3% C0 2 #£T35'C"?tfJ24l$ratjfll L fc e 

(ii) PBS (-)f» 5: Vbft'ik. 10% F(SfsJJDDMEMi£i1il£»U 5% 
C0 2 fflETSTC-V-WSm Lfc 0 

25 (iii)6cm^-Y—^*»5>»IJiaS:tti s L.96^yu- M-*#*»x.. £ ibt--ltei£*&. 
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KpCALhmBMd CMMMfctf- y^fW^#«Ei" 5 «W»*BcoRI-e, »J&©*V A 
(2)7* i^a-w ^yftffitfi^ftR^SJte^iWWIMaWcWfWR 

[1] ^U^|-7^v'^B^3l^^ALfc7 > 7^^ K (pCALGFBMds) 
^7^? KpCALwMdsOSwallM YSL'JVlr'** VVmZMfctt&K LfcT*? 

^7^^ KpTracer-CMV (InvitogentfcUl) Sr»JI»»*PiiaCI.?8^ftT^o-x 
«*actt«: ! fTV\ »fe*3te3E6« (green fluorescent protein : GFP) b^V* 

znwumKk. mmms™imitLtc7yxx KpovLwMds ( (D - C2) x~m 
») ^^ligationt, mvmms™imik'&*mm&]&'%&&L77 * - *** 

pCALGFBMds (5. 7kb> 01 8 *OC)£#fc. pCALGFBMdstt, GFPfc^l/^-^ 
^SloxPiB?'J<!:OFBl(c:^A$Hfc:7'7^ 5 h"e#>5. 

feilBICt?*>5©-C. #Tfctt*£«>**+. CV-l«Mao^«e«tt. (2) -C* 
fls*Lfc:/?*5 KpCALGFBMds S: Jfl V * fc„ lSfc«W«»Wtt> 

^K^M^jl^-f^^*^^^^ 0 * pCALGFBMdsO£fi£7 > n--7* 

KU8v>-cfrofc. 



WO 99/25851 PCT/JP98/05094 

50 

nA&m*<OK%.<n%ffiK£<QftmirZ>tz)t>. GFP^Hmfi^jS'J^tfc. GFP 

\,\ G??<Dm$L<nm^mw (cis, C35) , qnmnmmw (029, c38) , i§v* 
(ci9, c3o) wmmmft<o&fir)' „ 

I^^MloxPgfi^J t 'gJIMloxPIE^J t (OmZ-SttlZ «t 0 , ^ * S KDNA 
#DNA) ±K#£-f 3lacZ&£?£Tr/ ^-Oi^^ 7 5 ^ <t £ 

HSS0iJ 6 fffl Lfc K-t— fflm^lxTx 7 -^/l^AxALZMOLW:, TKjftfc^Wtf U 
AE?iJ/S? 4aioxPE?«l/lacZ*e : f-/*JiaioxPEW/SV40©ori&tf # U A 
IB?i]/i?£MloxPlS?iJ> ^*¥A£ft"C^6. Z(Ot?J ^xtnMffll /C^Lfc 
CremmSLfeZ-yr / /V^AxCANCrei ^^^{-1^^^^ t , 2o© 
i?^loxPga?<JFp1-C#M^imiftx.S^d^^ 9 , TK3t^P<£>7Ky AE?U/iBlM 
loxPBB^JSrW-rSTx/ -M^(a) S^loxPiB^J/lacZjlW/^^ 
loxPia^J/SV40<7)oriS.t>'^y AlS?iJ, <D«i££#-f 5^£DNA(b) C5 D 2 
ocoif^liloxPifi^J^Ab/cm^xTx / tCre^M^^T^y ? 

/^ir^rffl^fcw^)Sf&^^i^^l^< (fc'Wk* Nucleic acids Res. , 
Vol.23, 3816-3821(1995)) , mtlOQ%<DmmM'?T7 s / MAsX (a) t 
DNA(b)d^^-f5w^^j|]$n5o TODNA(b)tt, SV40 oritf>^n 
Wf-Sd^ -t©<|g9ttBltOSV403j«y AEWfCj:9^oy^$*l5fc«), lacZfi 
<gW3§fiL&v\ ::<D^WA(b)#£J&LfcMK, ZbKnMWQVftmL 
f ^_y, v hll^^7ry ^/u*AxCALwM£jg&£it:5<t, m^^DNA(b) 

tkxULMk(D?MX'm*&±&fc#®~ «3 . IFSSUoxP^XtffcMlaxPfiW 
y ya^-^-/^MloxPE^J/lacZS^/^ 

HMloxPic?iJ/*° 'J ASc^J^m3t?:Wi-5Tr / <M (c) 
/*>TA,*(c)T?ttlacZaeWB£U lacZiffeW 3-K£ft50-#7? V 

Hgg<£>H@&fte, Kt-lififtx.7fy yW^AxALZMOL, Cre3S9L£&&;t7' 
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tV ?^/U*AxCANCre, 9 — V*j hfflifc&X.TT* / *?4 ;W*AxCALwM<0 3«g£> 
£>f^*«:llll$fciS*»JS (CV-l3SBflatL<{iC0S-lllBfla) fcl«3fe$*fc. 
f^©^^/^©nioi l±Ucoi»)-e*>5. ^-^y h)BWI*T 

=f ; t?A)V* \ moi=9, Cre^m&^K.Tf / VJ^X : moi=5*fcW:15, K"*— 
5 fflifi^^T-ry •M/l'* :raoi=10, 30, 60, 100, 200 o 1 I^IBlO^'f /^«Jfeft v 
'«**JD*.««Lfc. 3 0^, »*««r»#PBS(-)-eHBM*as*«, 0.25%^ 
;^^7/Pft K*«r»P^4 , C-eiO^IHlWiaS:H3e«. S*PBS(-)*i*U X-Gal 

lmg/ml X-Gal (5-Bromo-4-€hloro-3-Indolyl-b-D-Galactoside) / 

10 PBS(-)) ^SniL-Bfe^feL^o t«Sril 91::*-*-. 

019ft Cre|gm^^Tr/^^^^«rinoi=15-CCV-ljNaJ!ai-^$*fc:^ 
£>0>*S*-C*>5. Kt-fflii^7f; r>-r;WX<^moi=60T*li^]60%, mpi=100-C 
ttJ&90%OjWiai s 1f <Sfefe$^fc- 1 9IO**UWfcl\fl^ k-j— jam 

15 7f; ^^/v^^llll^M^^^Tt>W<^fe^nsMi^<#SL^ofCo 

flS5:ffl^T[5lC«^tTofc^-a-tIll 9 kmZmm<D&%:X*hotz 0 
U±<D&m*. Kt-Mx7r/ C^f/^©^/ A_LK#£-f -SlacZitfc 
^_ |s^t7f; ?>T/U*0>y/ A±fC}f A£ft, lacZifrBW 

loxPia^j i gaaioxPEW t ©rafc#a:i- s laczae*^ ^w^^ft t 

loxPE?'Jt^c#$Kii;v^T*g^ 

25 #>5o 

9 
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0) . 

(C3, C7, C8. C1K C19, C28) *ft€ftCre£3Ma&*.7? f / "M** 
AxCANCre£moi=5T% h"*— ffl«fc*.TfV *^XAxALZM0L*rmoi=10, 30,100, 
300-CP^^l^M^$^ igi&£8sJnU£«b*: 0 3B«fc* £«0J8fc£ 

i \z7F-t 0 mmmz.£vmmt**z&. Yi—mm&t-T 1 ? ; *4 

raoi=100-e^Lfc*&, 10% (C19) ^30% (C8) < ftfe Sftfc. * 

«JIS!loxPB«lfconBK»«Ei-61acZaCW, ^DNA^Sr^tT, 

y h»Ufi<Z>itefeff±wlP^!l(«PE?i| £ £J*£loxPE0J ©W»w»v^-C«* 

^ (aoT , !)3yt't-ifCre©ff^ If £§JloxPE?lJ i 
J&jWB#1\ d»oW-E?9fl!>2.oW*JiailoxPE?(-e«>»»*R*»* 200 ** 
HUoxPE^ t RS««)»*t»ficS*llfBloxPEW#il«**»'5. * 
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sa?ij## : 2-54 <n)&mmm. m&m i o x pia?ij-e£>5 0 

e^ijs^- : 5 5 (M&mmm, m±m i o x prnmbumtm^tsmtiLZttt 

<fc 5 tcx^V y $ *ifcE?Ua>-fc y*«|-Cifc3. 

5 e?ij*# : 5 6(om£mmt, i o x vwmtMWttVM&RLttts 
mm%- ■■ 5 7 <ni&££im\t* i o x p&pitmmmmffiu&*^& 
mm%- : 5 8 (ommmfm. \ o x p e^»jir»*»*msh£ «r£t* 
■ 5 9<nmmmm. \ o x ?wintmmmmmmu^t^ 
e#j## : 6 o<Dmm$&m, mmm i o x PE^fcS!iiEB**a»«Mfctr£ir- 

15 e?<j#-*§- : 6 1 <r>i&mmn, s wa i y yjj-x*&>z> 0 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(b) V 3^lf^-1?Cr8©#<ET't*!b»4fflloxPByiliOlB"e#*ttDNAa 

( c ) y a ytr-*-- -tfCreOflrtET^ i§j-©e?»J t> 5 -oOgg^MloxP 
2. KTOtfeff&fcogJlSUoxPK?"]: 

C^—frHWJO 0 2#g (T) , 3#B (G) (T) (OmMfrb 

12345678 
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( c ) ]) =i > If-*— fefCre<D#ST, (5|-tf>ia?ij£;£1-S t> 9 -orogaSUoxP 

^MioxPie^Jo 

4 . Ifi^iJS^ : 2 6 „ ffi?"J#^ : 2 9 , iB?"J#^- : 3 0 , &?iJ#-§- ■ 3 5 % 

ga?ijs-^ : 3 9 . mm%- ■ 4 2x«:Eai«- = 4 9-eas*ti5swc*>5m* 
jg 1 mk<D£gm\ox?m&L 

10 5. »*«l/iV^t4^i**lA^|E*<oaEIISlloxPS?lJ*Wi-5DNA 0 

6 . < t 4>-o<O^^MloxPgB?iJS.^II*« 1 Xtt 2 8B<fc<B« HSlloxP 

m 6 IE*fc0) DNAo 

15 8 . SH^mft^ffi^JSr feo'>fc< t i> 2 o<D|f 3 !Bt£tf>^g§!loxPia 
9iJ*Wi-5DNA. 

A§Hfc»*3S8lB«ODNA. 

1 0. W*^64V^U9V>r*t*»l-8B«©DNA^«l;o"C3KWl5*$ixfelB 
20 J&o 

11. TIBODNA (a) WDNA (b) £ y ^ t^-if C r e Off & 
TfcRJfcSitV T1W>DNA (c) $r#Swfc*»fefc5*£ : fil*#ifc. 

(a) If^loxPga^J, ate-?AXtm*35lXI42IB«t<Z>aSftSloxPfiyU«:I. 
O«St-W-r5DNA 0 

25 (b) ^fcSloxPlH?! itfc^B#OT>NA (a) t Wi C^SUoxPffi^JfcdO 
MStcWi-S^DNAo 
(c) DNA (a) fc&^Tafi* A#ae^BK**§;h,7i:DN A, 

- - -e, jteT-A&twte-T-BttiivMcji/f 5tt«<oae^-T*>5. 

12. TIBWDNA (a) RtfDNA (b) £ U a X t^— fef C r e CD#£ 
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TfcK&*-fr» TISfiODN A (c) Z t A>e>«:5*e^«**«fe. ■ 

loxpge^j i &o^£§noxP8e5ij 2 ) &t/a^ p,^mm\o^un 1 /ae* a 

/gASUoxPEW 2 WJIKW-T 5 DN A 0 

5 ( b ) ^m^ioxPE^j 1 , jte^B&u^ASioxPia^j <om\z.%irhmm 

DNA 0 

(c) DN A (a) ^V^xafi^A^ae^-BKllKftSitfcDNAo 

10 1 2l2«t©*i£, 
1 2Et<D*fe. 

15. DN A (a) ^MWNA-CfcO, DNA (b) ifizfy*^ 
KDNAXIiZ*«»ttDNA^^/^Tfc«;i«:«iit5»**l 1 

15 L 1 4 Wf *l*»fclBtt0>#ifc. 

16. DNA (a) ASJWa«>Jfefe#DNA-efc9, DNA (b) MMSrtT? 
«»*^5^^lcJ:9-«««DNAt»*tt«*rS-i«:W«t-*"*» 

17. DNA (a) di-^DNA^W^^fe^DNA-Cfct). DNA 
20 (b) KDNAXr^«MlttDNA»>r/l'^"C«>*-fc*W«^"*" 

18. DNA (a) #Z#$IDNA!M^O&£#DNAT-;fc , 9, DNA 
( b ) MNMTffil £ ft 5 i fc K: J: 0 rttHHKD NAfcft6tt«t*t5- 

25 19. DNA (a) «Z*iDNA^^lPTf /^^W-** 

2 0 . Wm 6 * V * L 9 l vf ftA»Ki2$co DNA £&fe#±K*Pf 5 h 7 > 

2 1. g|*«6^^L9V^-fn*»fclBit®DNA*»e>tt5lfiSL 
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mm 

SEQUENCE LISTING 

< 1 1 0 >Suraitomc Pharmaceuticals Company, Limited 

5 < 1 2 0 >Mutated Type of loxP and Application thereof 
<1 3 0>E4 3 1 7-00 

<150>JP 9-331289 and JP 10-273150 
10 <151>1997-11-1 3 and 1998-9-28 

< 1 6 0 > 6 1 

< 2 1 0 > 1 
15 <211>34 

< 2 1 2 > DN A 

< 2 1 3 > Bacteriophage PI 

<4 0 0> 1 
20 ataacttcgt ataatgtatg ctatacgaag ttat 

<2 1 0>2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

25 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
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2 

< 4 0 0> 2 

ataacttcgt atagtgtatg ctatacgaag ttat 

< 2 1 0> 3 
5<211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>3 

ataacttcgt atattgtatg ctatacgaag ttat 

15 < 2 1 0 >4 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 

ataacttcgt atactgtatg ctatacgaag ttat 

25 

< 2 1 0 > 5 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

<2 1 3> Artificial Sequence 
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< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 < 4 0 0> 5 

ataacttcgt ataacgtatg ctatacgaag ttat 

<2 1 0>6 

< 2 1 1 > 3 4 
10 < 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 6 

ataacttcgt ataaagtatg ctatacgaag ttat 

< 2 1 0 > 7 
20 < 2 1 1 >3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 7 

ataacttcgt ataaggtatg ctatacgaag ttat 



34 
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4 

< 2 1 0> 8 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

5 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 8 

10 ataacttcgt ataatatatg ctatacgaag ttat 

< 2 1 0>9 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

15 < 2 1 3 > Artificial Sequence . 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 

<2 1 0> 1 0 

< 2 1 1 > 3 4 
25 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
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< 4 0 0> 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 

5 < 2 1 0> 1 1 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 

15 

< 2 1 0> 1 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 1 2 
25 ataacttcgt ataatgaatg ctatacgaag ttat 

< 2 1 0 > 1 3 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 
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< 2 1 3 > Artificial Sequence 
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< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0> 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 

< 2 1 0> 1 4 
10 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 

20 < 2 1 0 > 1 5 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0 > 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 



34 
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< 2 1 0 > 1 6 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 6 

ataacttcgt ataatgtctg ctatacgaag ttat 

<2 1 0> 1 7 
<2 1 1>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 

< 2 1 0> 1 8 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 
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< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 

5 

< 2 1 0 > 1 9 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 9 

15 ataacttcgt ataatgtagg ctatacgaag ttat 

< 2 1 0 > 2 0 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

20 < 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>20 

ataacttcgt ataatgtata ctatacgaag ttat 



< 2 1 0 > 2 1 

< 2 1 1 > 3 4 
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< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0> 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 

10 <210>22 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 

< 2 1 0> 2 3 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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ataacttcgt ataatgtatg ttatacgaag ttat 

< 2 1 0 > 2 4 
<2 1 1>34 

5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<400>24 

ataacttcgt ataatgtatg gtatacgaag ttat 

< 2 1 0 > 2 5 
15 < 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 2 5 

ataacttcgt ataatgtatg atatacgaag ttat 

25 < 2 1 0 > 2 6 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



WO 99/25851 ^ PCT/JP98/05094 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 2 6 
5 ataacttcgt ataacgtata ctatacgaag ttat 

< 2 1 0> 2 7 

< 2.1 1 > 3 4 

< 2 1 2 >DN A 

10 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15<400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 

< 2 1 0> 2 8 

< 2 1 1 > 3 4 
20 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 

< 4 0 0> 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 



< 2 1 0 > 2 9 



WO 99/25851 ^ 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

5 < 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0> 2 9 

ataacttcgt ataaagtata ctatacgaag ttat 

10 

< 2 1 0 > 3 0 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

15 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>3 0 
20 ataacttcgt ataaagtatc ctatacgaag ttat 

< 2 1 0> 3 1 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

25 < 2 1 3> Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



PCT/JP98/0S094 



34 



34 



WOW/25851 ,3 PCT/JP98/05094 

< 4 0 0 > 3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 

< 2 1 0 > 3 2 
5<211>3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>3 2 

ataacttcgt ataaggtata ctatacgaag ttat 

15 <210>33 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 

25 

< 2 1 0 > 3 4 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



WO 99/25851 



14 



PCT/JP98/05094 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
5 <400>34 

ataacttcgt ataaggtatt ctatacgaag ttat 34 



< 2 1 0>3 5 

< 2 1 1 > 3 4 
10 < 2 1 2 >DN A 

<2 1 3> Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 3 5 

ataacttcgt ataatatata ctatacgaag ttat 



< 2 1 0 > 3 6 
20 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 6 

ataacttcgt ataatatatc ctatacgaag ttat 



WO 99/25851 ^ PCT/JP98/05094 

< 2 1 0> 3 7 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 

< 2 1 0 > 3 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20<400>38 

ataacttcgt ataatctatc ctatacgaag ttat 

< 2 1 0 > 3 9 

< 2 1 1 > 3 4 
25 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 , g PCT/JP98/05094 



<4 0 0> 3 9 

ataacttcgt ataatttata ctatacgaag ttat 

5 <210>40 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 0 

ataacttcgt ataatttatc ctatacgaag ttat 

< 2 1 0 > 4 1 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 1 

25 ataacttcgt ataatttatt ctatacgaag ttat 



< 2 1 0 > 4 2 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 



W0 99/258S1 PCT/JP98/05094 

17 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 

<400>4 2 

ataacttcgt ataatgcata ctatacgaag ttat 

< 2 1 0> 4 3 
10 < 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP x 
<4 0.0 > 4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 

20<210>44 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



34 



WO 99/25851 PCT/JP98/05094 

18 

< 2 1 0>4 5 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 5 

ataacttcgt ataatgaatc ctatacgaag ttat 

< 2 1 0>4 6 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 6 

ataacttcgt ataatggata ctatacgaag ttat 

<2 1 0>4 7 
<2 1 1>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 



WO 99/25851 PCT/JP98/0S094 

19 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 7 

ataacttcgt ataatggatc ctatacgaag Mat 

5 

<2 1 0>4 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 8 

15 ataacttcgt ataatggatt ctatacgaag ttat 

<2 1 0>4 9 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 



< 2 1 0 > 5 0 

< 2 1 1 > 3 4 



WO 99/25851 PCT/JP98/05094 

20 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



<2 2 0> 
5 < 2 2 3 > Sequence of Mutant loxP 

<400>50 

ataacttcgt ataatgtttc ctatacgaag ttat 

10 < 2 1 0 > 5 1 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 



20 



25 



< 2 1 0> 5 2 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



34 



34 



<4 0 0> 5 2 



WO 99/25851 PCT/JP98/05094 

21 

ataacttcgt ataatgtaca ctatacgaag ttat 



< 2 1 0> 5 3 

< 2 1 1 > 3 4 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

< 4 0 0 > 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 

< 2 1 0> 5 4 
15 <211>34 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 

25 <210>55 

< 2 1 1 > 5 2 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



WOW/25851 PCT/JP98/05094 

22 

< 2 2 0> 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

5<400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

< 2 1 0> 5 6 

< 2 1 1 > 5 2 
10 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 



<4 0 0> 5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 



20<210>57 
<2 1 1 >6 0 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 



<400>5 7 



WO 99/25851 PCT/JP98/05094 

23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

< 2 1 0 > 5 8 

< 2 1 1 >6 0 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 < 2 1 0> 5 9 

< 2 1 1 > 6 0 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence oi 
Mutant loxP and Restriction Enzyme Recognition Site 

<40 0>5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca & 



< 2 1 0>6 0 

< 2 1 1 > 6 0 

< 2 1 2 >DN A 



WO 99/25851 PCT/JP98/05094 

24 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

<400>60 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 

10 < 2 1 0 > 6 1 

< 2 1 1 > 1 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Swal liner 



<4 0 0>6 1 
gatttaaatc 



10 
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